Identification of a scavenger receptor in rat luteal cells which recognizes chemically modified lipoproteins and mediates the uptake of cholesterol for steroidogenesis.
The presence of the acetyl low density lipoprotein (acetyl-LDL), or scavenger receptor, which binds modified forms of LDL, was examined in rat luteal cells. Acetyl-LDL supported progesterone production by dispersed rat luteal cells at least equal to that of the native LDL under basal conditions and in the presence of human chorionic gonadotropin (hCG). The acetyl-LDL-supported progesterone production was stimulated by hCG and dibutyryl cAMP in a concentration-dependent manner. Studies on acetyl-LDL binding to ovarian plasma membranes revealed a single class of binding sites with high affinity. The binding is specific in that unlabeled acetyl-LDL and fucoidin, a known competitor for binding to scavenger receptor, were effective competitors, while native LDL was not. Furthermore, degradation of 125I-acetyl-LDL by cultured luteal cells was inhibited by unlabeled acetyl-LDL and fucoidin but not native LDL. The experiments on cross-competition between acetyl-LDL and tetranitromethane-modified high density lipoprotein (TNM-HDL) indicated that TNM-HDL is also recognized as a ligand by this receptor. In addition, in vivo pretreatment of rats with hCG resulted in induction of acetyl-LDL binding activity of ovarian plasma membranes in a time-dependent manner when compared to saline injected controls. The increase in binding activity was due to an increase in the number of binding sites rather than to a change in the binding affinity. In conclusion, this study demonstrates that, in addition to receptor-mediated LDL and HDL pathways, rat luteal cells possess a scavenger receptor pathway, which recognizes TNM-HDL as well as acetyl-LDL. This receptor may play an important role in the uptake and utilization of modified lipoprotein-associated cholesterol by luteal cells.